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(57) Abstract 

PROBLEM TO BE SOLVED: To 
provide a solid-state image pickup 
device which is capable of being 
made high in integration and high in 
sensitivity by a method, wherein the 
capacity of the transmitted signal 
charge from photodiodes is reduced 
by making smaller the unit cell 
containing the photodiodes which 
include photosides. 

SOLUTION: A photoelectric 
converter arranged in two 
dimensinal matrix mode on a 
semiconductor substrate comprises 
first and second photoelectric 
conversion means containing 
photodiodes 1-1-1, 1-2-1, 1-1-2, 
1-2-2 and transfer transistors 2-1- 
1, 2-2-1, 2-2-2, 2-2-2 for 
transferring the detection signals 
from these photodiodes and 
amplifying transistors amplifying the 
detection signals. Then, a 
perpendicular selecting transistor 4- 
1-1 for selecting the first an the 
second photoelectric converting 
means as well as a drain line 
connected to the drains of reset 
transistors 5-1-1, 5-1-2 are 
commonly used for reading out the 
detection signals of the first and 
second photoelectric converting 
means. 




COPYRIGHT: (C)2000,JPO 



http://www.delphion.com/cgi-bin/viewpatcmd/JP20012821A2 



(19) B#H!&?FJT (JP) (12) ^ ^fl ij^F 1^ $g (A) (ll)^aiS^08#-^ 

#^2000-12821 
(P2000-12821A) 

(43)&MB ¥&L\24Z 1 AM B (2000. 1.14) 



(so intci.' mmn fi 7-73-r(##) 

H0 1L 27/146 H0 1L 27/14 A 4M118 

H 0 4 N 5/335 H 0 4 N 5/335 E 5 C 0 2 4 





!ft|g¥10- 180381 


ODmmx 000003078 








(22)ffiBtB 


¥f£l0i£ 6 ft 26 B (1998. 6. 26) 


w^)ii^;iiKm^K*;riprr72#«fi 






inmwm mm %- 


















(74)f$SA 100058479 






#S± $31 3Sj^ 051-6 «) 






— A (IN*) 4M118 AA01 BA14 CA02 DD09 FA06 






FA42 






50024 AA01 CA12 FA01 CA01 GA31 






CA41 HA10 JA04 



(54) mwv&m mvmmiw 



(57) mm) 

[fill] 7 * Y #4 Or- F ^tsmii^^m'Nt lt 
7 * Y *V tf— K jl^m^©$S£5fe©g 

^flBQfclSfck 7tT YWX—Y 1-1-1 . 1-2-1 „ 1-1- 
2 N 1-2-2 SVC frit?;* YV-f^-h'^HMm^m 
mT2>$£m Y 7 >v**2-l-l N 2-2-1 N 2-1-2 , 2- 

2-2 Busafttn(g^*Ji«-rsJe(ifflh7>^^3- 
1-1 > 3-1-2 tttstxmu m2<Dtmmmm.frt>u 

& 0 fits ff»[S]©H5S3^1x &2<DytMB®&8& 

mR-tz>mmmmYz>y*j7,t>A-\-\ avj-tf f- h 

7>^^5-l-l s 5-1-2 © F U-f >tga**n5 Kb 

>«w* mii3^ i (D%mmm-wmm 2 




1 

tiLixxm 2 WxMzwm ut & &±iiH3y©Mo s w * 
Hu§©te*gaftgffciu 7***4 a-— k m*z(D7 **y 
mmmmzmmtzmmm y ?>vt.* tz^tsm 

>£g$s<* tu iffKS i (o%m$m&maffi 2 ©#s 
m^m^mmmm^m^mttzmz^mizmm^ 

Ho 

«±{C^'J 2 ^5&KtS2g LT & 2>iltiS©M0 S 
inltBJWTOftSWiN 7*Y&4 YBtXfZ.<Z>7 *YV 

mm&m^zmmi-zmmm v^>v7$ t^tsm 

mmwaBs&mz& vmRgntzijizm^-tzmtt 

mmmm^mzx vmRttntzfrizm^tzmim 
u & 2 (D^m^^-^tco^tiMm^com^iii o tz 

HUHB KU-f>7-f Mis HufB^ls ^2©3te®afe*S 
HfcfLT 1 ^^s buSBS 1 <DXM$3&mmffi 

2 (Dftnm&®<Dmmmm^*Mfr&i-tzmz±m 

■ZMZ 2 M<D7 * Y ¥4 -t— Y~BtfIZ.(D7 * Y ¥4 it— 

Y(DWi\m^%mtmmmY^>V7*>h, mm. 

[0 0 0 1] 

-So 

[0 0 0 2] 

cit3tECDHaB] fi^s mm^mscD—otLx. mm 

i®MO S -f ^ - v-fe >-!tSffl^fcHIf«tf^fi* s jl^ 
SftT^S !f^p8-5 3 2 2 o^m) o in 



(2) «§B2 0 0 0- 1 2 8 2 1 

2 

3fis ^©^^©MOS^-vk>l7-£fflMfclII 

[ooo3] mumtmgmBM*, m3izn<t£o 

fc» ±T*|SjtB^ UTiBS^nfe? * h y-f K21 

-i-is 21-2-is ine>7*b^*— Ktz«to^$n 

fc^Pff^S$SH-r^$£^h^>^^22-l-ls 22-2- 
ls £ft €>*S£ h 7 C «fc D ftfc^nff^t 

**tws-r zmm n 5 > ^^23-i-is zcomm Y 5> > v 

m^<DWM* 0 -fe y h-TS U -b y h h -5 >^^25-l-l 

[0004] ID^lCia3{Z^i-5{Zs ^Tt-h^'-f^- 
K21-l-2s 21-2-2s -s 21-3-3s 21-4-3s %mY5>>V 
7f>Z2-\-Z, 22-2-2s -\ 22-3-3s 22-4-3s ±i*gh^> 
v^^23-l-2s -s 23-2-3s h 5 >v*<??24-l 

-2s -s 24-2-3s aVU-b^b b-7>>^s.*25-l-2s 
-s 25-2-3t c tt)iagtCD#'t4-ir;i/*gfM$tU 
{4-fe;i/A s ff 2 ^TtfbsCzES^ ixt v i> 0 
20 [0 0 0 5] ^ EI3T-{is iu§B3M&-fe;W> s 2 (ff) 
x3 GW) «'s o^Ds 7^-h^V^--KA s 4 «t) x 

3 m) imzmwcsntzWr&^i'tz-hK mnzazti 

[000 6] Sfes h U-^^ 2 6 ip&7k¥* 

ipJtiBSa^FixTl^SzK^T KU;**JS27-ls 27-2{i|tj|BS 
ffiSRhv>v^^24-l-ls 24-l-2s -s 24-2-3©^- 

ixTV^'J-fey h^28-ls 28-2<imJlBU-fe^ h h^>i^ 
3D ^^25-l-ls 25-l-2s 25-2-3©y— YlzmUZIXZ 

[0 0 0 7] ltflBtiffih^>v^^23-l-ls 23-l-2s 
-s 23-2-3©v-^{iSil^|pjCcSH^$nfciliiis^ 

29-ls 29-2s 29-3{Cfg$i^tU C ©SEfs^©-i^{- 
{i^h^>v^^30-ls 30-2s 30-3#IS(j-5>ttT^ 
§o ^fes fui3IS^h^>v^^22-l-ls 22-1-2. 
22-4-3©y-hlsI(i, |gaSB31-l N 31-2s 31-3s 31-4A 5 
M?ntl^„ ^e>(3s BuS3M{g^ilS!29-lx 29-2s 
29-3©^{Zi±s 7X¥v7 h Uy7^ 3 2 <>» 
« ^JSR7 r>mm$ti%7kW-WR Y 7 >iS7*33 

-is 33-2s 33-3^#bTs ym\mu3 Aimm^nx 
[0008] mmmMR y ? > $^24-1-1. 24-1- 

2s -s 24-2-3, SV'J-by h b5>i?X*2S-l-U 25- 
l-2s -s 25-2-3© h'l/^>l;(±, KU-f>7-f>35- 
ls 35-2s 35-3mm^tlXl^o &*Js il^s H5S3SE 
3MI31-U 31 -2s -s 31-4©«^(is EIS^ bteW-f 

[00 0 9] ^©J: a ("s HI 3 (C^s-rt©fi©IlK«ifftM 
50 ffiT-tes ±T*|q]C|«8r«7*b^*-F2i-l-l 



It 



s 21-2-1 RV*tltZffi&tZimh ; 7>i?7.*22-l- 
U 22-2-l©*f£ V htU ti^h^>v^^23- 
1-1 , mWMRh7>i/?. ^24-1-1 , SZ/U^y h 

l-7>^^^25-l-l SimifcU IftWS&StfrCU 

9-1 KW>^5-l©2##aS:tt£*Vt^&o 
[0 0 10] 

immommmz-Di ^xm 4 vtswi-rs. in 4 

*©t:ttEIWWftf*U ^©&3©JSSRl*l©S3#fci: 
S : V— D : KWX G : ^- h £jtJ*LTl> 

[0 0 11] 7* h^*-WSiEtt7* 
K21-1-K 21-2-lCRBtCWU *SaSh7>S?**22-HU 
22-2-1©^— h 22-1-1(6) , 22-2-KG) #EB<!F*U - 
tl,^^— h-22-l-KG) . 22-2-KG) ©fflCI&3fi© K lx 
-f >22-l-l(D) , 22-2-l(D)#IE«£;h,Tl^o 
fc* B5E7*h^-r*— K» (21-1-1, 21-2-1) 

Ct = CFJ+CG + CRS(S) 
d3T\ CFJIifCTlh^>^^ ^22-1-1, 22-2-l©±tiI 

FWXDtft CGJ±tifihv>^^2 3-1-1 
©f-hCgak CRS(S) jay-try h b5>i?Z.*25-l 
-1©V— *©S«x C(FJ-G){±$S1 h 7 >v^^22-l- 
L 22-2-l©JSI KU-f >A : >e»tii|iS h 5 > v^*23-l-l 
©y- h $T-Oie^^«s C(FJ-RS) ti$ra^h^>v^ 
^22-1-U 22-2-UDPS&. k yfrt, \) -fe y h h 7 >^ 
**25-l-10V— ^ ^T*©ieiS^ST*S)So 

[0 0 1 4] ClCDffWgMCt * s 7^<&£h. 

K21-1-1, 21-2-l^e»$raH^nfcffi^«^- 

^n^t 1 >rm ufrfc < «a<b-rss^*feffl^*v ^ c 

[0 0 15] €3T-*^{±, HuKSKS^tffi^T&^ix 
[0 0 16] 

Jiifi^OMO S-T ^ >it^ffll >felH*i§f£3gBT 



(3) ^2000-1 282 1 

4 

®*¥*lRlK:B«fr*7*h^^-W (21-1-2. 21 
-2-2) £(Dmzi& ±i*ih7>^^23-l-l(G) , 23-1 
-1(S) % 23-1-KD) , SiSSRh^>v7^24-l-l(G) 
, 24-1-KS) s 24-1-KD) N MUty h h7>y^ 
*25-l-l(G) „ 25-1-KS) , 25-1-KD) m&W£tVZ\,^ 

[0 0 12] ct-pt, i9IB7* h^f*—K» (21-1- 
U 21-2-1) *©*¥*|S|t3»^1-S7*h^* 
— m (21-1-2, 21-2-2) fcCWtUdu 2o©|t^gt 

Ph = WPD+ 2WIS0 +WG ••• (3) 
^'T\ WPDtt7*b^>f*— K» WISO 

WtAH, wg {*h^>^^y-h*s-e$)t)s ;n^c 
4HWBWHWIS0 (iv ii^l. 0>amfie©fIt^t)x 

[00 13] 14t^tU^7v hTii. tfitg* 

+ C(FJ-G) + C(FJ-RS) - (4) 

ge^ u ^2 ©3te«^^S!*^R-rsseaaRffl h ^ 
mJl3^ 1 ©^ga^sau^ 2 cDftmWFS:® 

30 [0 0 17] ^fe, *#g0^^2»WSf^S{i. Ttm 

40 ammmuh, mmmm^mz^mR^ntzn 
izmt-tzmsto 1 s * 2 ©3t«sm^a©tfeij(s^-© 

l^-ai ^©©SiffiSRffl F7>/7 ^SZ>" U -b 

^^(ni^iEa^ tifcdc^i-§«iic HtrgBSiim^^ 

^BulB^mM^*Ji^^^tti1-fe©©7jc¥3fflK h 7 > v 
2 ©T^t^aft^S*- W LT 1 oiS(tt>fU BulB^ 1 ©7^ 

wm&mmtim 2 ©7tm^^©©miiB^tWs^^i^ 

50 [0018] 



(4) 

5 

bwj©*«w»bjm wt, mwtmk\sxz.amm 
miM<DWMiz^>uT§mtz>o nil z(D$&M<D$m 

[0019] z.<Dm%tmMmw.izi±, m i izm-txo 
\z. ±Ti5ftizms%\,Tmw£ntz7* hw*-n- 

1- 1, 1-2-1, Ztl<b7?S- Y¥j*-Yiz±<oymm% 

$ntzmm^mmT%mmh^>i;x$2-i-i , 2- 

2- 1 , zn^mv^>^^^x^m^titzmm 

1 T^&s^i^i^iEa^nTi^So 

[0 0 2 0] |5]«^EIl(z^ctdtc, y*Y$'JJr— 
Kl-l-2 > 1-2-2 \ 1-3-4 , 1-4-4 , $S£^>>> 
*^2-l-2 , 2-2-2 , 2-3-4 , 2-4-4 , iW%Y^> 
v*^3-l-2, 3-2-4, mW.mRh^>i/Xt>4-l- 

2 , 4-2-2 , RZfV-tv Y Y^>¥7s$5-l-2 , 

»n 5-2-4 tz«k d^©#&^;wm^^ cne>^ ^ 
{i-te;i//^f ?U 2 ^^KicEa^fiT v > So 
[0 0 2 1] HI T*f£, frjf33i'f£-fe7l/#2 Of?) 

x4 (?U) o£t), K* s 4 (fx) x 

«t D ^©JgtoH^wraatsftTi ^So 

[0 0 2 2] II->7 6^5>7k^[p] 

icl&^nTMSTk^T H U*I87-1 fiSufiBSKffiR h 
7>i^*4-l-l x 4-1-2 ©^-hOf^tV 7J<¥T 
Fb*^7-2 (iluS3Si£aRh^>v^ ^4-2-1 , 4-2- 
2 ©if— h iZjgmg flX V ^ So HU§S* 5 F7' K U**&7-1 50 

, 7-2 j±, Hiiga^aMB^ssB^ai-r^'f >*s*^-r 

So IrWCs hl/y^ 6*^7j<^[pliZieiig 

£ftTUS'J-try MSS-UiHuK'J-fey h h^>>v^5 
-1-1 , 5-1-2 , 5-1-3 , 5-1-4 (DV—biZWmZtU 
U-fey MS8-2 {iluiBU-fey h h^>^^5-2-l , 5- 

2- 2 , 5-2-3 , 5-2-4 (Df— Mzg^ftTUSo 

[0 0 2 3] HW3tB h-7>i?^^3-l-l , 3-2-1 ©V 
-^{=tgg^|S]lZlE^$tLfcSiSIS^^9-l 
*U Z.©S£{§-1*89-1 ©-?rat(ift^h^>v^^lO 
-ltftftttfciVCUSo tffiIh^>:x**3-l-2 \ 3-2-2 40 

^tU -©SS<B^9-2 0— JHKlttfitf h7>y^ 
10-2#|$tt?>ftSo IsfflBi, tiifihv>v^^3-l-3 , 

3- 2-3 ov-^(iilil^|p){;ia^nfeSi»t^^9-3 

v*^10-3#I£t7£>nSo $e>t, J|iHh5->v^^3- 

1-4 , 3-2-4 (Dv-x\$mw.i5mzm&zntzmwm j % 

189-4 HggK^FtU -©Sitig-^9-4 ©-5»£||^ 
h7>y^ 10-4#I£tt & fix I M>o 
[0 0 2 4] H0S3*oHb^>^^2-l-l , 2-1-2 , 2- 50 



$SM2 0 0 0- 1 2 8 2 1 
6 

1-3 , 2-1-4 ©^-MZte, gmil-lAli^tltU 
So IrWKZx $S^h^>v^^2-2-l , 2-2-2 , 2-2-3 
x 2-2-4 (Off- Y\Z\m^S\-2tm^tV %tz$£ 
mt5>>i?X#2-3-l , 2-3-2. 2-3-3 , 2-3-4 (Df- 

y tzjisesKi 1-3 tu t h 7 > 

4-1 \ 2-4-2 N 2-4-3 N 2-4-4 off— htj±feaaaii-4 

[0 0 2 5] ? Iul3SilM^9-l x 9-2 , 9-3 
v 9-4 ©fWZfots 7jc^>7 hUy^ 1 2<P6tt(& 

13-L 13-2, 13-3, 13-4£^nm7>LT, 7k¥ft^ 
1 4^i^flT^So 

[0026] m?mwmRY^>¥^4-\-\ , 4-2-1 

©Hlz-fX avy-tev h h^>v^^5-l-l % 5-1-2 
s 5-2-1 N 5-2-2 ©h'K>a±, KW>i6l5-l<|S 

ig^nxi^So SiiMRb^>v^^ 4-1-2 

N 4-2-2 ©KWX SlF'J-byM'7>^H-3 

s 5-1-4 v 5-2-3 s 5-2-4 ©Fl/OCIt KW> 
$gl5-2* s JIM^txTV>So 

[0 0 2 7] $?>{Z, gai»Rh^>v^^ 4-1-1 ©V 
— *Cl;fcl««hv>5>;**3-l-l > 3-1-2 BFWVtf 
SM^tu |5j»tSiliSRh^>i7^^4-l-2 ©V-X 
KHiJi«ihv>^^3-l-3 , 3-1-4 ©FW>^ S 
iBl^b^>> ; ^^4-2-i ©v— ^tz(±tfi|g F7>vt; 
^3-2-1 , 3-2-2 © h*l"f >A S . SiffiSRhv^^^ 
4-2-2 ©V— ^^(ilfitiSh^>S7^^3-2-3 , 3-2-4 © 

FW >7j 5 ^■t^ J ^"t^fgM$t^TV^So ^43. ffi^ mJiB 
$Si^l-U 11-2, 11-3, ll-4©fteJg(C{±, 0^L&V> 

[0028] mz, zcDrnmcommcoMosm^ 

$Slh^>> J ^^2-l-l , 2-1-2 , -, 2-4-4 ©y-h 
{3D— l/^;i/#Epip£*U ^©fSil h 7 >^^^*^> 
-fSt, ^6m^^T7^- h^'-f^— Kl-1-1, 1-1-2 

, -, 1-4-4 izwmztitzm^^wffite. y-fevbh^ 

>v^^5-l-l , 5-1-2 , -, 5-2-4 (;T»|tj{Z-^« 

$-&So ci©m{i©^fb^t, mwmRY7>isx*4- 
1-1 , 4-1-2 , 4-2-2 &7r>-rn{±', ifivsMs- 

1,9-2, 9-3 , 9-4 (Dmz$>?>0ffiY^>iS7.t>lO- 
U 10-2, 10-3, 10-4^-^-T, V— ^*D7|sBS*^e 

[0 0 2 9] Jit§h^>i/^^3-l-l , 3-1-2 , 

-, 3-2-4 ov—^mywsm^mmiY^yy^ 

^13-1, 13-2, 13-3, 13-4£JIIS&7i->U 7X^1^1 

t£7* Y¥J*—Y' 1-1-1 , 1-1-2, -, 1-4-4 ©-f^ 
X<Dim*mfolti?Z\ tifiX & So 
[00 3 0] 3©ElW*^a©^i: LTI4, ±TC 



(5) 

7 

it, -?1Zt)*> 2 0©^-f Tf— KWWU 1 OO K U-f 
^ttftSW* 2 o©7 * h *V 7)-- Y'PtC KU-Y >*!g£ 

[ 0 0 3 1 ] H 2 fck El 1 LfcUKSflteia&MWb L 

rtOl3^iiS : V— * N D : KWX G : . 

[0 0 3 2] V-tY-V-i*— KWftfe1"7 71- h^-f ;r— 
Fl-1-1 . 1-2-1 ©Midi* fSlh^>v^ ^2-1-1 , 
2-2-1 ©y-h 2-1-1 (G), 2-2-1 (G)#|S«£fU 'ftt, 
7— h2-l-l(GX 2-2-l(G)©F E gHi±±±iI© H U-f >2-l- 
1(D), 2-2-l(D)#KS£;ft,TU3o 

[0 0 3 3] £6l3x 3©^Ji©FU-f >2-l-l(D)> 2- 
2-l(D)©^E«iU-fe^ h h^>v^^5-l-l . 5-1-2 
©y— h5-l-l(GX 5-l-2(G)#IBg£ru 3©^-h5- 
l-KGX 5-l-2(G)©feWJtf±BuSBU-fey h h^>v^^ 
5-1-1 . 5-1-2 ©KU-f >5-l-l(DK 5-l-2(D)#IE«£ ^ 

[0 0 3 4] Sfc, SufB7* h^W*— KW (1-1-1 . 
1-2-1 ) *®7}<¥l5fa\zm£t2>7* YM-X— Y 
n (1-1-2 N 1-2-2 ) £<DmiZte, tm%b^>iSX*3- 

l-i. 3-1-2. mmmRh^y^^A-i-i mm^n 

[0 0 3 5] Z.O «t o ic, 4o©7*r ;T— K $5 
mh5>i/Z*2-l-l . 2-2-1 . Jfifghv>yx^3-1- 
1 . 3-1-2 . mWMRY^>i?X#l-\-i , 'J -fey h h 
7>v^^5-l-l , 5-1-2 . $5>CiijifiB9-l . 9- 50 
2. KU-f >«15-llC«tD fb-b;U (SSffi-tr;!/) £ 

[0 0 3 6] JiLh© «t ^ &fl|Ed&: «t 0 x K U -f >mz& 
m&lxX^V-tevY Y^>i>7,y5-1-1 s 5-1-2 © K 
W>hSa3SRb^>>VN #4-1-1 ©KW>jKfi5& 

(Dwmvmffi&tz>&£i<Dy * y Yttzmut 
[0037] z®£oizmm$ntz*m&<mmomm 

lis 

PH = WPD+1. 5WIS0 +0. 5WG --(1) 

bte& 0 zzx\ wm7*Y<y<<*—Y'm, wisofi 

ft?£M8Mfix WG tth 7 MffC&5o 
»«Tx WISO &IWG i*miiummm.-z&ztzis?x m 

5£© (3) 5&jZT##)t>ti2>y * YPJ-X—YmWy 
^Ph ichb^T. HofBtf^-^PH ttf&l. 0//m©7jc¥ 

©tfyf-PH fcfc5. 6>am^©T\ d©*l/h©$j!H:(i;*; 50 



$$182 0 0 0-1 2 8 2 1 
8 

[0 038] y * y y^-x- Yt^mznzm 

CT = CFJ+CG +C(FJ-G) - (2) 
fc&Sc --T\ CFJ&$^h^>v**2-l-l . 2-2- 
1 ©£ii K >©^». CG <#gKI h 7 >i?7.#3-l- 
1 ©y-h©^B. C(FJ-G)fcttEa&h7>^;**2-l-l 
. 2-2-1 ©±tMKU^>*^lftSh^>^^3-l-l 
©^-h^T-©I»a^4T-fe§ 0 .tot, d©iHfc&a 
CT tdu mJiS© (4) 5^T##eft5#«g*Ct C 

[0 0 3 9] CFJ=CG =CRS(S) =A. C(FJ- 

G)=C(FJ-RS) =B T'&-3Ts A>>BSfc{iA=B 
ft©T\ ^3fiJflS©^»ffiM^ T .^ s [5»iS©i^^e; 

[0040] ixtsmvtz£o\zz<Dmmnft$miz£ft 

tt> 2 o©H3^iJ(;^f LT 1 *© b* u-f >»*afttt%ci 

^©^^sttisfi-c-fet). laawisfcoi. 5f@i; 

^© 2 fflCtKT 7 5 %fflfi&'Nb&iaS 3 h^T' # 
©^»^'J^$ < f * 3 tftX' iS^S-fb^lT- § 

-So 

[0 0 4 1] jficfe. ftjlBI©S©^^r-{i±TWgbfe 
[0 0 4 2] 

[^©^] tLb^fc«t-5l32|5^K:«tnii. ifffi 
M©MO S -T ^ -v-fe >+J-£ffli ^fcHf*ffiMfeS«t3*Sl ^ 

m i ] z.amm^mmpymmmm.aymA 

[El 2] BIlt^Lfcfllfig&JIfWbLfcWT^ h&TS 

[03] ^©HWSf^a©m^7Bt-[£]S§ElT-fe 

[E 4 ] H 3 l:S bfcflllSSIWb Lfc M7*?Y1tTfc 
■fWX&Zx, 

1- 1-1 v 1-2-1 % 1-1-2 , 1-2-2 % - N 1-3-4 s 1-4-4 

—7* vy^x— y 

2- 1-1 . 2-2-1 , 2-1-2 . 2-2-2 . -\ 2-3-4 N 2-4-4 

3- 1-1 . 3-1-2 s -N 3-2-4 -mmY^>vy^ 



(6) 



9 

4- 1-1 , 4-1-2 , -, 4-2-2 

5- 1-1 , 5-1-2 , 5-2-4 

7- 1 , 7-2 -ztfPTKWtfSl 

8- i , 8-2 ...ij-fey vm. 

9- 1 , 9-2 v 9-3 , 9-4 



10- 1, 10-2, 10-3, 10-4 

11- 1, 11-2, 11-3, 11-4 
1 2—7k^>y b\si/7># 

13-1, 13-2, 13-3, 13-4-7k3fi»Rh 
1 4-*#MB%* 
15-1, 15-2- 



^§82 0 0 0- 1 2 8 2 1 
10 



[Ell] 








3-1 


^3- 2 


1^3-3 









[02] 



[04] 



15-1- 



2-1 -1(G) 
2-1-1 (D)' 
2-2-1 (D) 
5-1 -1(D) 
5-1 -2(D). 
5^1 -1(G) 
5-1 -2(G) 

2-2-1 (G) 




22-1-1 (G) 
22-1-1(D) 
22-2-1 (D) 
22-2-1 (G) 



25-1 -1(D) 
25-1 -1(G) 




21-2-1 24-1 -1(D) 



(7) 



Vffl2 0 0 0-12821 



[03] 




